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Energy Supply: The Status Quo

- Big utilities aren’t going away soon
« More and different rate structures
« Real tine data and rate structures

Ener gy Supply: Enmerging

- More and better utility nonitoring and

eval uation tools

- Hydrogen generation

Ener gy Supply: Renewabl es
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Energy Supply: Fuel Cells

« Mbdul ar & St ackabl e
e Direct current standard

Energy Supply: Fuel Cell

« Capture waste heat
— Heat occupi ed space
— Refrigeration
— Preheat water

Bui | di ng Shel |

Tradi ti onal construction
Al ternative constructi on
* New t echnol ogi es

Bui |l ding Shell: Traditi onal
Construction

e Traditional construction styles

Bui lding Shell: Alternative

Constructi on

« Concrete

« Modul ar

« Monolithic dome
« St rawboard

« Straw bal e

« Earth ram

e Possibilities

Bui | di ng Shell: New Technol ogi es

 Responsi ve roofs
« Dynam ¢ wi ndows

Li ghti ng

e Dayl i ghting



T-12
T-8, 5, 3 and 2
Conpact fl uorescent
Li ght em tting di odes
Li ghting: Daylighting
Desi gned in
Intelligent design
Sky l'ights and tubes

Lighting: T-12s, C(Obsolete

T-12, consi der obsol ete

Lighting: T-8/5/3/2 Lighting

- Smal | er bulb dianmeter offers better optical

contr ol

- Available in 4 | engths

- Efficacy conparable to T8
« H gh | unmen nmai nt enance

- Lower nercury |evels

Li ghti ng: Sub- Conpact
Fl uor escent
Rapi d mar ket penetration

Lighting: Light Emtting D odes
The future of lighting

Li ghting: LED Applications

The applications are al nost endl ess

Cccupant Envi ronnent

Intelligent buildings
Dedi cated fuel cells
Space condi tioning
| ndoor air quality



« Cccupant services

Intelligent Buildings: Holistic
Desi gns

Hol i stic designs will beconme the norm

Intelligent Buildings: Sensors

Everything will be sensored

| ntelligent Buil dings:
Conmuni cat i ons

The joke’s on us - smart appliances are com ng
They tal k

Cccupant Environnent: Fuel Cells
e Install nobst anywhere

« Qui et

« Mai nt enance free

- WAst e heat recovery

Cccupant Environnent: Portable
Fuel Cells

e Fuel cells as common as batteries

Cccupant Environnent: | ndoor Air
Quality

« Desiccant systens controlling humdity

e« Diverse air quality sensors

- Intelligent indoor air quality managenent
- Soon obsol ete

Cccupant Appl i ances



« Convergence i s happening
« Smart appl i ances

Cccupant Tel ecom

« More bandw dt h
« Mbre wrel ess
« Mbre connect ed

Cccupant Entertal nnent

« Technol ogy drives us
« Entertai nnent drives technol ogy

Transportation

- More intelligent vehicles
- More energy efficient

Transportation: Mass Transit

Rapid transit

More efficient vehicles
Snmarter/safer vehicles
Fuel cell powered vehicles

Transportation: New Technol ogi es
« Mcro and nano systens

Transportation: Mcro Heat
Exchanger

« Use in Heat Punps or Air Conditioners
. Shoebox si ze
- Elimnate distribution | osses



Transportation: Gas Phase
Conbust er

« Use in Fuel Cells

« Hydrogen reforners

« Convert fuel to electricity and waste heat to
power m cro-scal e heat punps

Transportation: Gasoline
Vapori zer

« I ncreases fuel efficiency
« Reduced em ssi ons

Transportation: Vehicle Ar
Condi ti oni ng

« Heat punps
« Power ed by heat

Transportation: Smarter/ Safer
Vehi cl es

. Dynamc mrrors and w ndows

. Mbre conmmuni cati ons

- More conputers
- El ectrical replacing nechanical systens

Fuel Cell Vehicles: Buses
- Today very conmon

Fuel Cell Vehicles: Autonobil es

- Early adopter versions available in 2007
« Common by 2012

Fuel Cell Vehicles: Services



e Service vehicl es

Fuel Cell Vehicles: Recreation

« Recreati onal vehicles

Summary:. New & Energi ng
Technol ogi es
The Future

- I magi ne future buil dings
- New t echnol ogi es are pushi ng us
. Emerging technologies will change the world
- Wat ch
. Fuel cells
- Ent ert ai nnent
- I nformation appliances
. Mcro and nano technol ogi es
. The hydrogen revol ution

New and Energi ng Technol ogi es:
The Future i s Now
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